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A.A. Korotkov (Leningrad) on catalytic polymerization. 

V.V. Korshak, Member-Correspondent of the USSR Academy of 
Sciences (Moscow) on syntheses of phosphor containing polymers. 

Professor G.Kh. Kamay (Kazan') on syntheses of certain 
unsaturated ethers of phosphinous acids. 

Academician 0. Vikhterle and Professor Vesely (Czechoslovakia ) 
on cation polymerization of olefines. 

K.A. Andriyanov, Member-Correspondent of the USSR Academy of 
Sciences (Moscow) on the elaboration of a new class of thermo-~ 
stable polymers. 

Professor Z.A. Rogovin on the qualities of methyl carbonic 


ether of celluloses. 


Professor V.1I. Ivanov on cellulose qualities and their appli- 
cation in chromatography. 

Professor Van-Yu- Khay (China) on the titration of terminal 
groups of polycaprolactams. 

Academician V.A. Kargin (Moscow) and G.S. Markova on the 
orientation and crystallization of polymeric chains and their 
disposition. 

Academician P.A. Rebinder (Moscow) and Professor G.V. Vino- 

Card 3/7 gradov on methods characterizing the viscous elastic qualities 
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of polymeric solutions and the application of new rheological 
and optical polarization methods 

Professor K. Hess (Gees) from the Federal German Republic, 
on submicroscopic structures of polymers. 

Yu. S. Lazurkina (Moscow) and Ye.V. Kuvshinskiy (Doctors 
of Physics-Mathematics) on the qualities of polymeric glass and 
the mechanics of glass formation of high molecular combinations. 

Professor Chen-Bao-Kun (China) on viscous plastic qualities 
ci natural rubber. 

Professor §. Goreyko (Poland) on polyvinyl chloride qualities. 

Professor Z.A. Rogovin on investigations in obtaining fluorine 
4 containing synthetic carbon chain fibres. 

Professor Kh. Simionesku (Rumania) on fractionation of cel- 
lulose. 

Professor T. Rabex (Poland) on the qualities of ion-exchange 
resin, 

The second Vuz Conference on Embryology took place from 28th 
January to ‘Sth February at the Moskva University. About 600 
participants were present, and 150 reports were read. Present 
also were Professor G. Muller (Halle, GDR) and A. Kelyus (Krakow, 


Poland). 
The resolution of the Conference contained recommendations to 
Card 4/7 increase theoretical work on the problems of individual develop- 
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Card 5/7 
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ment of organisms. The creation of an embryology periodical 
was suggested. 

The Moscow University convened the first Yuz Conference on 
Biochemical and Physico-chemical Principles of the Biological 4; 
Action of Radiation in February 1957. About 700 participants : 
were present. 

An introductory paper was read by Professor B.N. Tarusov 
(Moscow) dealing with the biological action of ionizing radia- 
tions. Professor AM. Kuzin made a report on radiotonal bio- 
chemical aspects. Other reports ‘ere? 

Professor M.N. Meysel' (Moscow) on the effect of radiation ee 
on various comporents of the cells of micro-organisms. N.P. : 
Dubinin, Member-Correspondent of the USSR Academy of Sciences 
(Moscow), on radiation genetics. 

Tne resolution of the conference dealt with the creation of 
a course in radiation genetics, to be included into the progran of 
genetics and biophysics. The conference decided moreover to 
unvite qualified specialists to investigate the biological 
action of radiation. It was decided to apply at the Ministry 
of Higher Education for the organisation of courses dealing 
with working methods of isotopes. 
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A scientific conference dealing with problems of the struc- 
ture of organic combinations, took place from 14th to 16th 
January 1957 at the Kazan'University. More than 200 participants 
were present and 19 reports were delivered on subjects of theo- 
retical organic chemistry (tautomerisa, geometry of organic 
molecules, etc). The conference stated the successful develop- 
ment of the theory of A.M. Butlerov, and the necessity to resolve 
problems of modern organic chemistry through physical research 
methods, such as infrared spectroscopy, spectroscopy of the 
combined dispersion of light and the methods of magnetic reso- 
nance, introduced by Ye.K. Zavoyskly. 
i A conference on the Economical Efficiency of New Techniques 
in Construction was convened in Jaruary 1957 by the Moskva In- 
stitute of Engineering and Economy, together with the economic 
departments of Gosstroy SSSR and the Scientific-Technical- 
Scciety of the USSR Construction Industry. About 430 partici- 
pants heard 46 reports. Professor, Doctor of Technical Sciences, 
L.l. Onishchik (Moscow) spoke on "Problems of Wall Building From 
the Point of View of Economical Efficiency". 
Professor Ye.I. Varenik, Doctor of Technical Sciences (Moscow), : 
spoke on "The Evaluation of th: Economical Efficiency of Con- che 
syructions With Selected Sections”. ; 
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V.P. Lagutenko, chief engineer of the Mosgorispolkom Depart- 
ment of Architectural Planning, on “Rational Solutions in the 
Construction of Buildings - A Principie of Economical Building”. 

In May 1957 a conference of leading workers of soil division 
work in USSR was held at the Moskva University. 

Representatives of 8 universities and 2 agricultural insti- 
tutes were present, as well as members of the USSR Academy of 
Sciences and the Soil Institute imerni Dokuchayeva of the USSR 
Academy of Sciences. 

Eight reports and 3 information papers relating to the prin- 
ciples and situation of soil division in many Soviet areas 
were read. The conference decided to develop this work, and 
to apply at the Ministry of Higher Education to convene a con- 
ference on this subject in January 1958. 


AVAILABLE: Library of Congress 
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TITLE: All-Union Scientific-technical Conference on the Application 
of Radio-active and Stable Isotopes and Radiations in the 
National Economy and in Science (Ysesoyuznaya nauchno- 
tekhnicheskaye konferentsiya po primeneriyu radioaktivnykh 
4 stabil'nykh izotopov i izlucheniy v narodnom khozyaystve 
i navxe) 

PERIODICAL: Koks i Khimiya, 1957, No.12, pp- 53 - 4 (USSR) 


ABSTRACT: This is a report on the conference couched in general 

terms. The conference Was convened by the Ac.Sc. USSR and the 
Chief Directorate for Utilising Atomic Energy at the Council of 
Ministers of the USSR. About 4 000 specialists participated 
and also a large number of guests from Soviet bloc countries, 
ryrance and USA. At the fourteen sections of the ccnference, 
about 500 papers were read. The paper of 8.5. Medvedev, 
Corresponding Member of the Ac.Sc. USSR, was devoted to the 
prospect of utilisation of nuclear radiations in chemistry. By 
means of nuclear radiation. it has been possible to achieve, 
under certain laboratory conditions, direct synthesis of aniline 
from a mixture of benzcle with ammonia, and of phenol from @ 
mixture of benzole with water. By means of radiolysis, it is 

Garal/4 possible to ichieve oxidatiun of substances which do not oxide 
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All4Union Scientific-technical Conference on the Application of Radio- 
active and Stable Isotopes and Radiations in the National Economy and 
in Science. ' 


under normal conditions. Of interest, also, were the papers 
on radiation chemistry of the solid body - furthermore, the so- 
called "cold" cracking. BY passing of crude through a radio- 
active cobalt tube, it is possible to obtain directly high- 
quality gasolines. Much attention was paid to investigating 
nuclear radiation for controlling automation of technological 
processes, to developing methods and apparatus for radiometry 
and @osimetry of nuclear radiations. On the basis of the 
presented papers and the discussicns, it is evident that the 
Soviet Union is holding its own and is even in advance of other 
countries as regards the development of new instruments, but 
lags far behind as regards industrial manufacture of such 
instruments. Only density meters, level meters and gamma- 
defectoggppy. apparatus are being series produced. A major 
achievement is the development of a new instrument, the concen- 
tration meter, which is based on nuclear radiation spectroscopy 
and permits solving, for instance, continuous control of the 
composition of complex mixtures. The coke-chemical industry 
Card2/4 legs far behind other industries in utilising nuclear radictivus. 
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All-Union Scientific-technical Conference on the Application of 
Radio-active and Stable Isotopes and Radiations in the National 
Economy and in Science 


A considerable part of the papers was devoted to the perfection 
of known methods, particularly as regards prospecting for 

oil. Recently, “gamma-gamma logging" was developed which 
permits © coreless investigation of a cross-section of coal 
seams, determining the thickness of seams, the degree of ash 
content and also, very approximately, the grade composition 
of the coals. Interesting papers were read on using radio- 
active isotopes for studying the effects of explosions in 
mining. Personnel of the institute of Mined Fuels Ac.Sc. USSR 
(Institut goryuchikh iskopayemykh AN SSSR) reported on using 
radioactive radiations for coal beneficiation and for 
monitoring coal quality; the metho@ is based on the weakening 
of the soft gamma-radiation as a function of the density and 
composition of coal particles. The Institute developed and 
manufactured a model of a radiometric separator for automatic 
gorting of bits of coal from rock for dimensions of up to 

100 mm. A rapid method was also developed for determiring the 
ash content of coal by means of ordinary counters. All 


Card3/4 problems related to the manufacture of radioactive and of 
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MEDVEDEY, 3. 3, and A. N. PRAVEDNIKOV 


"The Formation of Side Chains With tne Irradiation of Polyethienes oy Ionizing 
Radiation" p. 269 


fransections of the Firat Conference oa Radicaction Chemistry, Moscow, 


Truly 
Tzd-vo AN SSSR, 1958. 330pp- 
Conference -25-30 Merch 1957, Moscow 
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BAKH, WeA.,,profe, otvetatvennyy red, ; MEDVEDEY , | 


a 


5S; VESHLOVSEIY, V.1., 


prof;; DOLIN, P.1., doktor khin, nauk; MILLER, N.B., band, khin, 


nauk? TSNELIN, B.L., mand. khim, nevk; 1RIFOROV, DN. red. izd-wa; 
BUGA YEN, Ue!., red. izd-va; MOSKVICHEW/), N.I. tekhn. red. 


(Sransactions of the First &11-Unicn Conference ~™ Radiation Chemistry). 
Yaoaoiusznoe soveshchanie po radiatsionno’ ke‘=i4. lat, Moscow, 1957. 
Trudyee. Moskva, Izd-~vo Akad, nauk SSR, 1958. 330 pe (MIRA 11:7) 


1. Chlen korrespondent Akademii nauk SSSR (for Madvadev ). 
(Radiochemistry--Congresaes) 
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PRAVEDNIKOV, A. N., YING SHENG KANG, MEDVEDEV, S. S. 


“On the Mechanism of Cross-Linking of Polymer Chains Under CGamma- 
Irradiation." 


paper to be presented at end UN Intl.' Conf. on the peaceful usess of Atomic 
Energy, Geneva, 1 - 13 Sept 58. 
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—__MEDVEDEV, 5.8. 5 KHOMIKOVSKIY, F.M.; SHEYNKER, A.P.; ZABOLOTSKAYA, Ye.V.; 


BERBZHNOY, G.D. 
Some laws governing emulsion polymerization. 
no.l:5-17 '58. 

i j tsessov Nauchno~ 
1. Laboratoriya polimerizatsionnykh pro 
issledovatel'skogo fiziko-khimicheskogo instituta im, 
Karpovae 


Probl. fiz.khin. 
(MIRA 15: 11) 


(Polymerization) (Emulsions) 
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TITLES Scientific Conference at the Institute for Physical 
Chemistry Imeni L. Ya. Karpov 
(Nauchnaya konferentsiye v FPiziko-kh imiches rom institute 
jmeni L. Ya. Karpova) 


PERIODICAL: Khimicheskaya Pronysh)ennost', 1958, Nr l, fpe 56-36 (USS) » 


ABSTRACTS at the end of November, 1957, a meeting of the scientific 
session of the scientific council took place in the avave 
mentioned institute in honour of the oth anniversary of the 
great socialist Octocer Revolution. 19 contribations of the 
most interesting works carriea cut of lately in this institute 
were delivered. The corresponaing memcer of the AN JSCR, Prom 
fessor S. S. kedvedev, pave 4 report on the investigaticnm of 
the general rules governing the emulsion polymerizatica. the 
active member of the AN uSSR, professor V. A. fargin reported 
on new observations in structural polymers. The 79 ret nonding 
member of the AN USSR, professor K. A. Kocneshkeva reported 
on investigations in the field of organic lithium compounds « 
The corresponding member of the AN USSR, Ne A- Kazarnovexly, 
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Scientific Conference at the Institurs for Physical 64—2-18/19 
Chemistry Imeni L. fa. Karpov 


reported on percxide compounds of the alkaline metals, prefesser 
a. Ie Snatenshteyn on the isotopic reactions with deuterium 
in anhydrous sclutions, professor P. Pe Shorygin on the inter 
action of the substituents in mozecules of organic compounds 
D. Ne Shirogin on the nature and effect of the hydrogen- and 
metal element binding, professor Be. F. Ormont on the importance 
of the sclid phases, professor G. S. Zhdanov reported on the 
work of the electronic computing machine nxristali! and demon= 
strated it. Ve. Le Karpov reperted on the investigations of the 
radiation stability of high polymers, professor Y. I, Vese Lovs= 
kiy on the mechanism of the radiation-electrocnemical processes y 
professor H. Ae Proskurnin on the sensitizaticn cf radiation- 
chemical reactions, professor 3, Yae Pshezhetskiy on the oxida= 
tion of nitrogen under ionizing radiations, professor N. N. 
Tunitskiy on the molecul.e-- and ionic dissociation in the mass 
spectrometer, A. Kh. preger on sources of nuclear radiations, 
professor fa. lie Kolotyrkin on electrochemical investigations 
of metals, the corresponding member of the AN USSR professor 
Ne ile Zhavoronkov reported on the process of steady and uns veady 
Card 2/3 mass transport in the absorpticn and rectification, professor 
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Scientific Conference at the Institute for Physical A) 118/19 
Chemistry Imeni L. Ya. Karpov. 


M. I. Temkin and L. E. Apel'baum on the cnain characteristics 

of heterogeneous catalytic reactions and professor G. K. Boreskov 
reported on. "Some Questions of Catalyst Selection." 

There are no references. 


AVAILABLES Library of Congress. 
1. Chemical rese --n-USSR 2. Scientific research—USSR 


card 3/3 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033310002-8" 


“Polymerization through Irradiation.” 


paper presented at the Intl. Conferencs. on Radioisotopes in Scientific Research 
in Paris, 19-20 Sept 1957. 


Angewandte Chemie, No. 3, 1958. 
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Razumovakiy, S. D., Medvedev, 5S. Se S0V/62-58-8- 10/22 
oa aa 

Kinetica of the Reaction of Cumens Hydrogen Peroxide With 

Triethylene Tetraamins in the Presence of Iron Salts ip 

Aqaeous Solutions (Kinetika reaktsii gidroperekisi kumoia 

g trietilentet7aéninom + prisutstvii soley gheleza v vodny«h 

rastvorakh) 


Izvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh nauky 
4958, Nr @, ppe 973-980 (USSR) 


Lateay the methods of the arrangemen: sf processes with radicals 
py means of redox reactions have been employed more and more 

in the production of high-molesular products. The peroxide 
compounds are the oxidation components used moste In publications 
there exist various papera on this subject (Refs 1-9), among 
shem aisc that by Ohrr and Williams ‘orr and Viltyans, Refs 
8,9). The papers published hitherto have, however, not at all 
explained the roie played by the tron in the reaction (and the 
dependence of the rate of reaction on the concentration of the 
iron). The present paper deals with the explanation of this 
problem. The experiments demonstrated that the reaction between 
cumene hydrogen peroxide and triethylens tetraamine takes 
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Kinetioa of the Reaction cf Cumene Hydrogen Peroxide With Triethy.exe 
Tatraamine in the Presence of Iron Saits in Aqueous Solutions 


2 plase only in the presence of iron. The activity of the irou 
salts mainly depends on the conditions cf the experiment, and 
may be explained by the salt hydrolysis. It was algo found 
that the amine has the capability of reducing the iron saita 
tn acid as well as in alkaline medium. The course cf the 
reaction with respect to a.1 reaction components Was determined 
more accurataly. The activation energy of the entire reacticn 

; wags calculated. The rules governing the change <f the cons 

‘3 centration of hydroperoxids wers dstermined. Finaliy the cone 
atants cf tha summacy equation were salcuiated, There are 7 

figuras, 2 tables, and 2] references, 5 of which are Soviste 


ASSOCIATION: Moskovskiy Institut vonk<y ki:micheskoy tekhnoiogii im. Mo Vv. 
Lomoucsy+a (Moacow Institute of Fine Chemical Technology :meni 


Me. Vo Lomonoscy) 


SUBMITTED: January 14, °957 


Cari 2,2 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033310002-8" 


"APPROVED FOR RELEASE: 07/12/2001 


sors zs 


NIH TIN COYEE Qestuae Scares te 


CIA-RDP86-00513R001033310002-8 


ob a RES oe 


AUTHORS: Razumovskiy, S. D., Medvedev, S. S. wi 
To ncecewemrnee™. 

TITLE: Styrene Polymerization in Emulsion Under the Influcrce of 
the Initiating System Cumene-Triethylene-Tetramine Hydro- 
peroxide (Polimerizatsiya stirola v emul'sii pod vliyaniyen 
initsiiruyushchey sistemy gidroperekis' kumola-trietilen- 
tetramin) 


PERIODICAL : Izvestiya Akademii nauk SSSR. Otdeleniye Khimicheskikh nauk, 
1958, Nr 9, pp 1088 - 1093 (USSR) 


ABSTRACT: The initiation of polymerization by oxidation and reduction 
in aqueous emulsions has found wide-spread use. The 
system hydroperoxide-polyethyleneamine serves aS an 
example of the oxidation-reduction system. Its poly- 
merization initiating effect proved to be sufficient in 
the co-polymerization of divinyl with styrene. The 
reaction between the hydroperoxides and polyamines 
has been the subject of countless investizations 
(Refs 5-8). In the present paper the authors are concerned 

; with the kinetics of the reaction between cumene 
Card 1/2 hydroperoxide and triethylenetetramine in an emulsion 
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Styrene Polymerization in Emulsion Under the Sov 
Influence of the Initiating System Cumene-Triethylene-Tetrz 
peroxide 


nj 


caees 


medium, as well as the polymerization kinetics a the 
hydroperoxide-polyethyleneamine system already 
mentioned. It was found that the rate of reaction 
depends upon the concentration of the reactants. On 

the basis of the exrerimental results obtained several 
considerations arise in regard to the mechanism of 

the reaction. The kinetics of the polymerization reaction 
of styrene in emulsion and under the cumene-hydroper- 
oxide-triethylene-tetramine system were investig:ted. 
It was found that the polymerizing effect of this 
system is actually very small. There are 11 fizures and 
8 references, 3 of which are Soviet. 


ASSOCIATION: Moskovakiy institut tonkoy khimicheskoy tekhnologii 
im.M.V.Lomonosova (Moscow Institute for Fine Chemical 
Technology imeni M.V.Lomonosov) 


SUBMITTED : February 7, 1957 
Card 2/2 
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tprobLems of the Polymerization of Ethylene in its Gaseous and Licwid Pha 


rt presented at the UNESCO Conf. cn Utilization of kadioactive Isotopes 
repo 3 


Paris, 9-20 Sept 19587 
4fic Research, Paris, 9 20 Sap oe 
ere: SSSR, _ 28, No. 1, 1958, (author Vinogradov, A. FP.) 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033310002-8" 


"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033310002-8 


Mish Ee ok 
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TITLE: ae—-Gatatytie Cope lyliéFi zation of Unsaturated Compounds 


(Sovmestnaya kataliticheskaya polimerizatsiya nenasyshchennykh 
soyedineniy) II. The Copolymerization of Isoprene and a- 
Methyl Styrene (II. Sovmestnaya polimerizatsiya izoprena s 
a-metilstirolom) 


PERIODICAL: Zhurnal fizicheskoy khimii, 1958, Vol 32, Nr 9, 
PB 2029 ~ 2034 (USSR) 


ABSTRACT: These compounds were polymerized in an ethyl chloride 
solution at 0°C using tin (IV) chloride as a catalyst. The 
composition of the copolymers formed was determined from 
the volume decrease during the polymerization and by means 
of inira-red spectroscopy. The spectra are reproduced in 
figures 1,2, and 3. The molecular weights were determined 
by the osmotic method (Table 2). Diagrams show the course 
of the polymerization of a-methyl styrene alone (Fig 5) and 
of the copolymerization »f isoprene and a-methyl styrene. 
The work shows that three components, isoprene, a-methyl 

Card 1/2 styrene, and a product of copolymerization with inner 
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The Catalytic Copolymerization of Unsaturated Compounds. SOV/76-32-9-13/4 
II. The Copolymerization of isoprene and a-Methyl Styrene 


double bonds take part in the polymerization reactions. 
Steric factors are important in the reaction between 

the tertiary carbonium ion and monomers. a-methyl styrene 

is considerably more reactive than isoprene. The initial 
reaction rate in the polymerization of the a-methyl 

etyrene is decreased by the introduction of isoprene 

into the system. This is exvlained by the fact that various 
complex monomer-catalysts are formed. This formation reduces 
the concentration of the complex formed by the tin (IV) 


chloride with a-methyl styrene, which is the more active 

of the two monomers in initiating carbonium polymerization. 
There are 7 figures, 2 tables, and 2 references, 2 of which 
are Soviet. 
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monomers show that in the concentration range from 0,7 to 

1,7 Mol for a-methylstyrene (at a total concentration of the 
monomers of 2,5 Mol/liter) the polymerization under review 
takes piace without an induction period with a gradually 
decreasing velocity. The composition of the co-polymers 

with those of the initial mixtures is &iven in table 1 which 
shows that the co-polymers are highly enriched witha-methyl- 
styrene as more active component. The product of the co-poly- 
merization-constants in this system ig less than 1 (re- 
ferences 1,2). The steric effect manifests itself in a 
separate polymerization of M-methylstyrene which is confirmed 
by the reduced thermal effect of its polymerization (ref. 3). 
The molecular weight of the polymers are given in table 2, 
The kinetic curves of the domain of the additions of small 
quantities of the more active component (figure 2) are the 
most interesting. The intensive effect of an increase in 
polymerization velocity in the course of time is characteris‘ic 
here. It begins at a certain stage of the polymerization 
which is characteristic of every given relation of the 
polymers. The maximum velocity was observed in a relation of 
10 Mol styrene: 1 Molad-methylstyrene. With increasing 
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concentration of the cataiyst tne ucceleratian of tne 
polymeriza* ‘on increases and its ¢:;th decreases (figure 2). 
The temperacure drop highly reduc:s the relation of the 
maximum velocity to the initiai v-lscity and lengthens the 
induction period, The observed nsvimum velocities ecxeed the 
sum of the velocities of the se,urate polymerization of the 
samé monomers with the same initial concentrations, From 
these data follows that the efrect of the acceleration is 
connected with the initiation acts. This is also indicated 
by a powerful influence of water and HCl upon the acceleration: 
as is to be seen from table 3 the acculeration effect ig 
highly inhibited by these additicns. the possible causes of 
a small acceleration at high HCl-concen:rations are discussed, 
Further a partial effect of the reduction of the initial 
velocity takes place on the introduction of gmali additions 
of o&-methylstyrene (figure 4). Such a phenomenon is well 
known in the radical polymerization. With the exnaustion of 
the quantity of o-methylstyrene the polymerization velocity 
shall somewhat increase and approach that of pure styrene. 
It was proved in this paper that the reactivity of theg- 
-methylstyrene molecule in proportion to the carronium ion 
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of atyrene is considerably higher than that of styrene, 
Small quantities of the firsat-mentioned more active 
component intensively accelerate the styrene polymerization. 
This effect apparently is of general nature and is connected 
with a great differerice of the activity of the monomers. 
There are 4 figures, 2 tables, and 3 references, 1 of which 
is Soviet. 
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TITLE: On the Mechanism of the Cross Linkage of Polymer Chains Under 
the Action of Gamma Radiation (0 mekhanizme sshivar.iya 
polimernykh tsepey pod deystviyen gamna-izlucheniya) 


PERIODICAL:  Doklady Akademii nauk SSSR, 1958, Vol 122, Wr 2s PP 254-257 
(USSR) 


ABSTRACT: The formation of transverse bonds must he connected with 
secondary processes in which radicals take part. The velocity 
of the cross linkage of the chains is constant with reapect 

to time and proportional to the intensity of the radiation. 
The most simple assumption concerning the mechanism of the 
croas linkage is the following one: During radiolysis, the 
trangverse bonds are formed by recombination of the polymer 
radicals to doublo bonds of the polymer molecules. The steady 
gtate with respect to the concentrations of the double honds 
and free radicals will be not reached. The recombination of 
the radicals and the joining-toge ther of the radicals to 

Card 1/4 double bonds play only an unimportant role. In order to under- 
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On the Mechanism of the Cross Linkage of Polymer Chains Under the Action 

of Gamma Radiation 


stand the mechanism of the processes which lead to the forma- 
tion of transverse ponds, the radical reactions in the ir- 
radiated polymer (especially the reactions in which atomic 
hydrogen takes part) have to be investigated. This hydrogen 
atop may either loose its excess energy or react according 
_to one of the following reactions: 1) interaction witn an 
other hydrogen atom: H+H--—-> Hos 2) interaction with free 


radicals produced during the irradiation 
~CH,-CH,-CH,~~ 
ww CH, -CH-CH, ~~ + H 


~~ CH, -CH=CHl ~~ + Ho 


3) interaction with the double bonds: ~~ CH, -Ci=CH n+ i 
—> CH,-CH-CH,~~ - 4) Detachment of the hydrogen atom from 
the polymer molecule: ~~CH,-CH,-CH,~~+ H —>~CH,-CH-CHi~* Hoe 


fhe velocities of these reactions mainly depend on the probabili 
Card 2/4 ty of the collision of the hydrogen atom with the various 
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groupings. Below the vitrification temperature.T , the veloci- 
tiea of the cross linkage of polyethylene and polyvinylchloride 
do not depend on the temperature. In polymers which contain 

a sufficiently high number of lateral groupings (bokovaya 
grupirovka), the "cold" hydrogen atoms will take part in the 
reactions of cross linkage also below the vitrification ten- 
perature. In order to prove this assumption, the authors in- 
vestigated the infiuence of the y-radiation on polymers of 


\ CES 


There are 2 figures, 3 tables, and 2 references, 0 of which 
is Soviet. 
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Pravednikov, A. N., Medvedev, S. S Academician 


Reactions of Oxygen-Containing Radicals of the RO’ Type 
(Reaktsii kislorodsoderzhashchikh radikalov tipa RC) 


Doklady Akademii nauk SSSR, 1958, Vol 123, Nr 6, 
pp 1029 - 1032 (USSR) 


The reactions under review were carried out mainly on model : 
syytems in mich te R-radicals were formed from the decomposi- : 
tion of dialkyl peroxides. The authors found that at the 
decomposition of ditertiary-butyl-peroxide, dissolved in 
hydrocarbons, in addition to methane at 195° the resulting 

amount of acetone is about 12 times that of tertiary butyl , 
alcohol. This is indicative of a higher activation energy than \ 
had been found by J. H. T. Brook (Bruk) (Ref 2). Proceeding - 
from scheme (I), (II), (III), nearly all tertiary butoxy radi- 

cals are Jikely decompose under cleavage of the C-C bond as 

can be assumed from the results obtained. This is, however, 

in contradiction to the data published on the “thermal-oxida- 

tive" destruction of the carbon chain polymers (Ref 4). It 
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Reactions of Oxygen-Containing Rsedicals of the RO’ Type S0V /20-123-6-20//50 


can be concluded from the results that acetone here is not 
only formed as a consequence of the reaction 


k 
(CH,),CO. aS (cH,),¢ = 0+.CH, (I), but also in consequence 


of some other reaction the velocity of which considerably 
depends on temperature. Such a reaction can be that of the 
RO-radicals with one another. At low temperatures the con- 
centration of the RO- radicals is low and the reaction pro- 
ceeds slowly (Ref 2). In order to prove the acceleration of 
this reaction at increasing temperature or at a consideratle 
increase in concentration of the peroxide, the authors have 
investigated the decomposition of the di-tertiary-butyl-peroxidce 
in an isopropyl-benzene soiution at 120 - 150° and in the 
conceritration range from 4 up to 16 percentaze by weight. 
Figure 1 shows that the ratio of the concentrations of acetone 
(a) and tertiary butyl alcohol (b) a/b increases with an in- 
creasing concentration of the peroxide. Therefore the reaction 
order of the formation of these compounds with respect to 

the peroxide concert: tion is not equal to 1. According to 
various computatio:s .:¢ authors conclude that the acetone 
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formation under the above conditions at temperatures of about 
200° is largely related with the bimolecular reaction: 


k 
(CH,),CO-+(CH,),co- —4XcH,),c =a 0+CH,-0-C(CH,), (1¥) and 
not with the monomolecular decompcsition of the RO- radicals. 
In the case of high-polymers the reaction (IV) must lead to 
a rapid variation of the distribution regarding the molecular 
weights. This occurs indeed in the radical sta,;es of the poly- 
ethylene oxidation. This variation is accompanied by the 
occurrence of ether bridges tetween the macromolecules.There 
are 4 7’ gures, 1 table, and 5 references, 3 of which are Soviet. 
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Yur’yev, Ve Me, Pravednikov, A. Ne, SOV/20-124-2-26/71 
Medvedev, S. S., Academician 


Influence of Side Chains on the Rate of Oxidation of Carbon 
Chain Polymers (Vliyaniye hokovykh otvetvleniy na ekorost’ 
okisleniya karbotsepnykh polimerov) 


Doklady Akademii nauk .SSR, 1959, Vol 124, Nr 2, pp 335-357 
(ussR) 


The principal reactions in the oxidation of hydrocarbons are 
the following: 
Re + 0, <-> ROO- (1); ROO* + RH —p ROOH + Re (2); 


ROOH =p RO- + -OH (3); RO- + RH —pP ROH + Re , 
°CH + RH —p HAO + Re (4) . The rates of all these elementary 


reactions determine the rate of oxidation. As is known the rate 
is considerably decreased on the transition from low molecular 

weight to high molecular weight compounds of analogous atructure 
(Refs 1, 2). This might be explained as follows: The removal of 
one hydrogen atom from the hydrocarbon atom is accompanied by @ 
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transition ot the corresponding link of the molecule from a 
tetrahedral to a plane configuration. In polymers, links of the 
polymer chain are displaced. This is bound to increase the 
activation energy and thus to retard the reaction (as compared 
with the analogous reactions of low molecular weight compounds). 
The separation of one hydrogen atom from a side group (methyl-, 
propyl- and others) is not accompanied by ao displacement of the 
links of the polymer chains and must possess the same activation 
energy as the corresponding reactions of the low molecular weight 
compounds. It can therefore be expected that the oxidetion of 
the polymers with comparatively short side chains will take 
place mainly on the side chains. To control this assumption the 
authors synthesized polymethylene as well as polymers which 
contained the methyl and propyl side groups (Ref 4). The 
eryperiments concerning ‘he oxidation of these polymers have shown 
th ~ the introduction sf side groups rapidly increases the 

ab:--* ption rate of oxygen (Fig 1,a); at the same time the number 
of sxygen molecules which are used for the cleavage of the 
principal chain (Figs 3, 4) increases, i.e. the oxidation really 
proceeds in the side chains prevalently. At a high oxidation 
intensity of the polymers which were produced by decomposition 
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of the diazo compounds, a "sewing up" (zashivaniye) of the 
polymer results as a consequence of ether bridges between the 
macro-molecules. A very low molecular fraction appears within 
the system as well. Possibly, these variations are due to the 
proceeding of a bimolecular reaction under participation of 

2 oxygen containing radicals (Ref 6). Poiystyrene is not 
"sewed up" at an oxidation intensity of up to about 20 ml 05 
per 1 g polymer, since the concentration of the radicals 

and the oxidation rates, respectively, seem to be too low. 
There are 4 figures and 6 references, 3 of which are Soviet. 
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TITLE: fhe Influence of Oxidation Products on the Kinetics of the 
Oxidation of Cetane (Vliyaniye produktov okisleniya na 
kinetiku okisleniye tsetana) 


PERIODICAL: Doklady Akademii nauk SSSR, 1959, Vel 125, Nr 6, 
pp 1301-1302 (USSR) 


ABSTRACT: The oxidation of cetane takes place at 140° in a closed system 
with circulating oxygen. Figure 1 shows that, up to a 
reaction yield of 25-30 %, the reaction develops 
autocatalytically, after which it decreases rapidly and 
continues eat a nearly constant rate above a reaction yield of 
40-50 %. The concentration of peroxide compounds hes 4 
maximum at a reaction yield of 25-30 %, after which it also 
decreases and becomes nearly constant at a reaction yield of 
40-50 %- These phenomena are indicative of the fact that,in 
the course of oxidation, processes occur which reduce the 
rate of oxidation. As in the case of hydrocarbon oxidation, 
the system becomes divided into two layers in the course of 

Card 1/2 the process, an upper layer containing hydrocarbens and a 
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lower one consisting of oxidation products, products of the 
lower layer were added to the oetane, whic: resulted in a 
reduction of the reaction rate (Fig 3). On the other hand, 
removal of the lower layer from the reaction vessel caused 
acceleravion of the reaction. This proves that the reduction 
of reaction rate is caused by the accumulation of products 
which interrupt the development of the reaction, There ere 

4 figures. 
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AUTHORS: Gantmakher, A. Re, Medvedev, 3. S-, g0v/20-127-1-26/65 
Academician, Lyudvig, Ye. B. 


TITLE: On the Initiation Mechanism of Cationic Polymerization in the 
Presence of Metal Halides (K voprosu 0 mekhanizme initsii- 
rovaniya kationnoy polimerizatsii v prisutsvii galogenidov 


metallov) 
PERIODICAL: Doklady Akedemii nauk SSSR, 1959, Vol 127, Nr 1, PP 100 - 103 

(USSR) : 
ABSTRACT: There are two interpretations concerning the initiation mecha- ! 


nism of carbc.ium polymerization and of the formation of the 
primary carbonium jon, respectively: (a) Cationic polymeriza- 
tion cannot proceed in the presence of metal halides without 
: an adéition of various co-catalysts. (b) This polymerization 
hae is possible under certain conditions without the additions men- 
tioned. The problem of the nature of the co~catalytic additions ae 
developed considerably with the progress of investigations. In : 
references 1-3 it was detected for isobutylene polymerization = 
in liquid and in hexane solution that no polymerization takes 
place without proton-containing additions. Therefrom it results 
Card 1/4 that always proton-containing acids of the type HB* PK act ag 
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initiators of the aforesaid polymerization (HB - co-catalyst 
PK -metal halide). Thig held in the case of low temperatures 


and media with a low dielectric constant. The results of iso- 
prene- and styrene polymerization in the presence of snl, obe- 


tained by the authors showed, however, that the polymerization 
mentioned proceeds as well without additions at higher tempera~ 
ture and a higher dielectric constant (Ref 4}. This fact con- 
cerning halogen alkyls and dichloro-ethane without additions 
(Refs 7,8,11) was confirmed by references 5,6. The authors of 
the two last-mentioned papers *ere, however, of the opinion 
that the solvent playa here the role of a co-ratalyst (see 
Scheme). The scheme mentioned shows that the breaking of the 
chain in chloro-ethyl and dichloro-ethane with Tic], or SnCl 
ag catalysts should not depend on the question as to whether 
the reaction is carried out in the presence of HCl or without 
this acid, since the carbonium ion ip in either case in the field 
of one and the same compensating ion. This ia in contrast to 
the authors! results according to which HCl additions reduce 
the molecular weight of polymers produced by the polymerization 
Card 2/4 in halogen alkylic-and other solvents (Ref 7). Only the 
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molecules bound to the catalysts are effective. From these ar4 
other results (Refs 8-11) the authors drew the conclusion that 
the cationic polymerization may proceed under the direct effect 
of aprotic acids in halogen alkylic solvents without the par- 
ticipation of specific co-catalysts. This holds also for water 
(Refs 5,6). In reference 12 it is, however, not denied that 
both (a) and (b) polymerization methods are possible. The ini- 
tiation reaction in the monomer - catalyst system proceeds ap- 
parently by way of the formation of a n-complex of the catalyst 
with the monomer. The initiation reaction is caused by an in- 
teraction between this complex and the monomer (Refs 6,153 ana- 
logy in reference 14). Thus, complex formation effects (Refs 11, 
15) are inhibited by additions of H,0 and HCl (Ref 11) which 
form themselves stable complexes with SnCl)- a-methyl styrene 


forma complexes with SnC1, better than the styrene used in ~ef- 


erences 1-3. It is rather probable that the co-catalysts form 

in non-polar solvents not only complexes with the catalyst, but 

also favor the formation of an ion couple by the solvation of 
Card 3/4 the complex. The additions themsel: 39 may play this role as 
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well as their complexes with the catalyst. Thus, polymerization 
without co-catalyst is in several systema one of the special 
cases of the complex nature of the initiaticn process. There 
are 16 references, 9 of which are Soviet. 
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$0V/20-127-3-33/71 
In Shen-kan, Pravednikov, A. H., Hedvedev, S. 5., Acadenician 
The Mechaniam of the Screening Effect of Benzene Rings in 
the Hydrolysis of Polystyrene 


Doklady Akademii nauk SSSR, 1959, Vol 127, Nr 35 pp 595-598 
(USSR) 


Polystyrene has a sonaiderable radiation stability compared 
to polyethylene and compounds containing nc phenyl group. For 
cross-linking an exceedingly high energy is necessary. In 
this connection, the reaction is investigated which takes 
place during irradiation on polystyrene. The reaction mechan- 
igm may be represented in the following manner: 


~CH,-CH- CHS” -¢-CH> (12) 


Qo Qo + akan 


"3 (21) ~CH,- ~CH> 


(II) 
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- CH, -CH-CH> ~CH,-G-CH” 


“CH, -CH- CHO” 


nm (2) CH, -CH-CHY 
(x) (11) (III) 0 | Oe 
H 
| 


CH, “63 Che CH,-CH-CH, 


H+~CH,-CH-CH~ ~CH, - CH=CH A 


(II) 
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“CH, -GH- CHS ~CH,-CH~CHS~ 


(11I) (I) 


e 
+ 


+ 
a 7 “As a 
~CH,-C-CH3 ~ CH, -CH-CH5 


(6) 


(Ir) (I) 


A hydrogen atom breaks loose from the aliphatic chain; it 

may react with the styrene by a further aaparation of a hydro- 

gen atom (2), or it may link up to the benzene ring by form- 

ing a free cyclohexadienyl radical (3). The latter reaction 

develops very rapidly. If, further, (II) reacts wita (II) ; 

a"tranaveraal compound" may be formed (4), or (II) reacts 

with (III), in which case thig reaction may lead to the 

‘traneversal compound" (5), and with further diapr vportiona- 
Card 3/4 tion (6) to the re-formation of the benzene ring. Experiments 
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carried out with deuteriun-aubstituted toluene proved the 
mechanism mentioned in (6). Data hereon (deuteron content 

in the compounds obtained and energy used for transition of 

a D-eatom into the benzene ring)are givan in table 1. The high 
atability of polystyrene to cross-linking may be explained 

by the disproportionation of the primary radicals with the 
oyclohe cadiene radical. There is 1 table.and 7 English references. 
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AUTHORS: Spirir, Yu. L., Gantmakher, A. Re; gov /20-128-6-38/63 
Medvedev, So Soy Academician 


TITLE: The Copolymerization of Parachlorostyrene With a-Hethylatyrene 
and Styrene Under the Influence of Alkaline Catalysts 


PERIODICAL: eet Akademii nauk SSSR, 1959, Vol 128, Nr 6, pp 1232 - 1233 
USSR 


ABSTRACT: An inveatigation is made of the reactivity of chlorine-contain- 
ing monomers under the influence of lithium-organic and sodiun- 
organic catalysts in different media. The polymerization took 
place in a vacuum, to exclude the effects of air and humidity. 
Previous experiments with monomers containing a relatively mo- 
bile chlorine atom (chlorovinyl, chloroprene) showed that the 
chlorine atom quickly reacts with lithiumethyl and that no poly- 
merization takes place even at low temperatures. The chlorine 
atom of parachlorostyrene is, however, less mobile, and thus it 
is possible to carry out the polymerization. Table 1 gives the 
resulta of the experiments. Lithiumethyl, godium triphenylmethyl, 

“%-sodium naphthalene and y-radiation were used as catalysts; the 
solvents were benzene, ether, triethylamine, and tetrahydrofuran. 

Card 1/2 The composition of the copolymers strongly depended on the kind 
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of catalyst and medium. In the case of hydrocarbons the radical 
polymerization is predominant in the polymerization with lithium- 
athyl. The same radical polymerization also prevails under the 
effect of y-radiation. In the case of triethylamine the polymeri- 
zation according to the anion mechanism ig most frquent, while 

7 when lithiumethyl is used in ether radical mechanism and anion 

a mechanism are found side by side. The constants of anionic co- 

polymerization calculated for atyrene (a = 0,140.1) and para- 
shlorostyrene (B = 6.5£0.1) show that the introduction of the 
chlorine atom into styrene increases the activity of the monomer ’ 
for anionic polymerization. There are + table and 2 references, ’ 
1 of which is Soviet. RES, 
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Chemistry, ComaigseLon om Macromclecular Chemistry. 


PHASE 1 BOOK RYPLOITATION Sov/s984 
‘ International sympostum on macromolecular chemistry. Moscov, 
PURPOSE: This book is intendéd for chemists interested in poly~- 
merization reactions and the aynthesis of high solecular 
compounds. Sete 
COVERAGE: This is Section III of a multivolume work contain- 
ing papers on mrcronolecular chemistry. The articles in 
general deal with the kineties of polymerization reactions, 


the synthesis of special-purpose polymers, @.g., ton ex- 


elyzing polymerization reactions, properties and chemical 
interactionn of high wolecular materinis, and the effects of 
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AUTHORS: Spirin, fu. L., Gantmakher, Ac Ro, Medvedevs 


TITLE: Electron Absorption Spectra of Carbanions in the 
Polymerization of styrene \in the Presence of Organometallic 
Compounds 


PERIODICAL: vysokomolekulyarnyy® goyedinenlya, 1960, Vole 2s No. 25 
TP 310-312 


PEXT; The authors proceed from the data published in Refs. 1-45 
according to which the composition et copolymers changes when, instead 
of orgaagsodium~ organolithium compounds are used as catalysts, and the 
polymerizatiou os pons instead of in amines and ethers. 
The polymerization ig accelerated by the conversion of Lik to NaR and 
the substitution of amines, ether. or tetrahydrofurane for hydrocarbon. 
The authors infer from this ; ructure of the carbanion 
components of the catalysts i + only in hydro- 

_ rbons but alao in polar solvents. This was checked by examining the 
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absorption spectra in the near ultraviolet range. The spectra of 
carbanions formed by polymerization of styrene in the presence of 

Li or NaR in different media were taken with an {6 -4 lap spectro- 
Photome:2> according to I. V. Aataf‘yevis method (Ref. 6), excluding 
dampness and oxygen. Fig. 1 shows the dependence of the optical density 
on the wavelength for lithium polystyrene in different media, Fig. 2, 
the same for sodium polystyrene, and Table 1 gives the absorption 
maxima. The results are: The absorption maximum is shifted to longer 
waves (from 330 mp to 395 mu) by the use of organosodium compounds. 

This confirms the strengthening of the carbanion character in NaR as 
opposed to Lik. The solvent (toluene, toluene + triethylamine, toluene + 
tetrahydrofurane) has no effect on the position of the absorption bands, 
and only changes the intensity of absorption. There are 2 figures, 

1 table, and 6 references: 3 Soviet and 3 US. ‘ 
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chemical Institute imeni L. Ya. Karpov) 
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AUTHORS: Medvedev, S&S. Abin, A. D-.) Khomikovskiy, P. M., 
, Gromov, V. Fo, Ghikin, Yu. A,,Tsingister 7 
V. A, Auer, Ao L-, Yakovleva, M. K-, Mezhirova, . Po, 
Matveyeva, Ao Vay Bezzubik Z. G- 


TITLE: pivjuesantton ot Ethylene \Under the Influence of poRediavion [4 


PERIODICAL: Vysokomolekulyarnyye soyedineniya, 1960, Vol. 2, No. 6 


pp. 904-915 x 


TEXT: The radiation-chemical polymerization of ethylene in the gasecus 
phase and in organic substances was investigated at different pressure 
and radiation dose as well as some properties of the polymers fcrmed 


0o°° yi radiation sources of the institut im. Karpove (Institute imeni 
Karpov) (1400, 1800, and 20000 gram squiv. Ra) and pressures of 

50-300 atm, radiation dose of i7 to 165 r/sec, and 25°C (sowe experiments 
were made at 50°C) were the conditions. The experiments were carried out 
in a corresponding device (Fig. 1). The ethylene used was mass- 
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spectroscopically analyzed by M._V- Pikhomirov and MY; Gur'yaey., The 

molecular weight of tne polyethylene obtained was determined by the method 

of light scattering by I. G, Sobcleva and N. V. Mekletsova; particular 

data on this will be given in a eeparate paper. fhe experiments of 

polymerization in heptane, cyclohexane, methanol, and acetone (50 atm, 4 
25°c, 100 r/sec) showed (Table 1) that reaction proceeds ten times more 

rapidly than in the gaseous phase. The polymers formed have a molecular 

weight of 20000-40000. Polymers of the atructure c1,0(C,H,) 901 (60%) and x 


C1,C(C,H,) x02 (20%) form in good yield in carbon tetrachloride. Polymert- 


zation in the gasaous phase was investigated at constant pressure 
Fs (100-300 atm, 72 r/sec) and decreasing pressure (100 and ‘50 atn, 
= 17-165 r/sec, 25° and 50°C). The polymer yield increases rapidly if 
experiments are made in the presence of polyethylene (Table 2). To begin 
with, the polymerization rate increases with time and reaches then a 
son3stant value. The mean moleculer asight and the characteristic vis 
cosity of the polymers increases #ith proceeding transformation (Table 5; 
The mean reaction rate amounts t: 10.9 g/i.hour at 300 atm. 25°C, 8 
duration of 24 hours and radiation lose of 72 r/sec, and the maximum rate 
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20.5 g/l.hour (Table 4). The mean molecular weight and viseosity of 
polyethylene (Table 5) rise with pressure (i.e. the ethylene concentration. 
The maximum rate of polymerization increases somewhat with the radiation 
dose with a proportionality factor of 0.3; while the radiation-chemical 
yield decreases with an increase in the radiation dose with a factor of 
0.7. The molecular weight of polyethylene increases with a redasvien of 
the radiation dose with a factor of 0.7. The molecular weight cf pely- 
ethylene increase: with decreasing radiation dose (Table 6), A tempera ure es 
-_ increase from 25°C to 50° at constant ethylene concentration (330 ¢/2) 
causes a lesser increase in the polymerization rate and the molecular 
wotgnt (Table 7 Investigations carried out by Yu M. Malinskiy #4 
B. I. Evereyv in the latoratory of radiochemistry «f the authors’ institnu’e 
. showed that the polyethylene cbtained has a higher density (0.945 - 
che 0.975 g/om?) and degree of erystallization than ni gh-pressure polyethylene, 4 
aiffers, however, only slightly from the latter with respect to the 
tensile strength. In conclusion, the authors thank A. Kh. Breger. 
vy. Be Osipov, and Y. Ae Gol'din for assieting in carrying out the 
experiments with the gamma emitters. There are 8 figures, 7 tables, and 
11 references: 5 Soviet, 4 US, 1 British, and ! Belgian, 
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s/190/60/002/007/01 2/017 
B020/B052 
MU, ote2/ | 
AUTHORS: Spirin, Yu. Le, Polyakov, De Key Gantmakher, Ac Rey 
RAYS SEY reefs ik: 


TITLE: Polymerization and Copolymerization of Isoprene Initiated by 
Bthyl Lithium 


PERIODICAL: Vysokomolekulyarnyye soyedineniya, 1960, Vole 2, Noe Ty 


pp. 1082-1092 Je 


TEXT; In a previous paper it ‘as been shown (Ref. 1) that the polymeri- 
zation mechanism of styrene in the presence of ethyl lithium changes con- 
siderably with the transition from 4 hydrocarbon solvert to a triethyl- 
amine toluene mixture. Here, tne polymerization and copolymerization laws 
of isoprene and styrene by ethyl lithium are investigated under various 
conditions. Sthyl lithium was synthesized by reaction of metallic lithium 
and ethyl chloride in benzene ‘Ref. 2). After recrystallization it was 
solved in toluene, vacuum-filtered and filled into ampoules. From then, 
the solution was filled into the device shown in Fige 1. The polymeri- 
gation was carried out in the dilatometer shown in Fige 2. The polymers 
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were precipitated from the obtained solutions by methanol. During the 

isolation of polyisoprene, the antioxidant He030H -A(Neozonexp) was added 

to methanol. The polymers were vacuum-dried, and the viscosity of poly- 

styrene in benzene (Ref. 1), and that of polyisoprene in toluene were de- 
termined at 30°. The composition of the copolymers was IR-spectrographical- 

ly and refractometrically determined from their hydrogen and carbon con- wy, 
tents on the basis of the supposition that the intrinsic viscosity is an C 
additive quantity. The difference in the results obtained by various 

methods, was not nore than +2e5%. The dependence of the polymerization 

rate of isoprene on the concentration of the monomer in toluene, ethyl 

lithium in toluene, triethylamine and the catalyst ina toluens - triethyl 

amine mixture, is graphically presented in Fig. 3. It ighowe:... that the 
polymerization rate is proportional to the monomer coricentration. In the 

toluene - amine mixture, the polymerization rate is proportional to the 
concentration of the catalyst. However, the dependence of the polymeri- 

zation rate in hydrocarbons in connection with the lithium polyisoprene 
association, on the concentration of the catalyst, is more complicated. 

Fig. 4 shows the kinetic curves of the isoprene and styrene polynerization 

with 0.003 mole/l of ethyl lithium solution in toluene, and in a toluene - 
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amine mixture. The temperature dependence of. the polymerization rate of 
isoprene in toluene and a toluene - amine mixture, is shown in Figs. 5 and 
6. Table 1 gives the activation energies and rate constants during the 
increase of the chains in the isoprene and styrene polymerizations. For 
comparison, the same quantities are given as to radical polymerization. 

B= 14.3 keal/mole, 50° = 0.5 in the polymerization of isoprene in toluene, 


and in the amine - toluene mixtures EB = 9.2 kcal/mole, and 590 = 0.03. 


The degendence of log [y] on log M for polyisoprene in toluene, and toluene 
with a triethylamine addition, are shown in Fig. 7. Table 2 gives the com~ 
position of isoprene styrene copolymers in various solvents at 27°C; the 
kinetic curves of the system under different conditions are given in 

Fig. 8. The sonstants of the copolymerization of isoprene and atyrene in 
toluene were found to be r, = 55 T° 0.25; in a toluene - amine 


= 0.8. On the basis of the results ob&sined, a poly- 


mixture mr, ° i EPP of 


2 
merization mechanism was suggested for vinyl and diene-monomers in the 
presence of ethyl lithium under various conditions. There are 8 figures, 
2 tables, and 11 references: o Soviet and 5 US. . 
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$/190/60/002/008/009/017 


B004/B054 
AUTHORS: Zabolotskaya, Ye. V., Gantmakher, A. R., Medvedev, S. 3. 
aa ana 
TITLE: Polymerization of Styrene Under the Action of Complex : 
Catalysts 
PERIODICAL: Vysokomolekulyarnyye soyedineniya, 1960, Vol. 2, No. 8, 


pp. 1213-1220 


TEXT: The authors attempted to determine the mechanism of polymerization 
of styrene by combined catalysts of TiCl, and triisobutyl- or triethyl 


aluminum. Dosing of aluminum alkyl and TfCl, was conducted in vacuo by _ 


3 
means of the glass vessel shown in Fig. 1. Polymerization was performed ) 
in the apparatus of Fig. 2. Vessel 1 contained a ball with aluminum alkyl. 
The apparatus was evacuated to 10-3 mm Hg for 18 hours. In a nitrogen flow, 
TiCl, was then filled into the dilatometer 2, and the styrene dissolved in 


3 


benzene was filled into vessel 3. The content of 3 was poured into 1, the 
ball with the aluminum alkyl broken, and the whole filled into the dilato- 
meter 2. The dilatometer was melted off the vacuum apparatus at 250-300 mm Hg, 
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and polymerization was performed in a thermostat at 75°C. The following 
results were obtained: 1) There is a proportionality between the polymeri- 
zation rate w (moles/l*min) and the Ticl, concentration: for 9.0228 
moles/l of Ticl,, we10> « 0.186; for 0.1430 moles/1 of TiCl,. 
we 10° = 06635. 2) w is a linear function of styrene concentration: 


for 0.650 moles/1l of styrene, #10" = 0.060; for 3.74 moles/l of styrene, A 


wel0° = 0.379. 3) The aluminum alkyl concentration (between 0.01 and 0.06 —_ 
moles/1) and the ratio between Ticl, and aluminum alkyl do not affect the 


polymerizaticn rate. 4) A study of the temperature dependence of the poly- 
merization rate showed: at 84 C, we102 = 0.281; at 63.5 C, we102 = 0.083. 
5) When calculating w' = w+103/[ic1,] [styrend], log w' is a linear function 


of 1/T. The activation energy was found to be 11.0 kcal/mole. 6) 60-70% of 
the polymer obtained had a molecular weight of 1,000,000 - 1,500,000. The 
molecular weight did not depend on the monomer concentration. These data 
indicate a mechanism of polymerization similar to the polymerization of 
ethylene and propylene: ad +M— My + MW. The authors thank Z. VY. Zvonkova 
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8 figires,: 6 tables,- and 15 references: 6 US, 1 French, 3 Germany| 
and 3: Italian... : 
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Legend to Fig. 1: Vessel : 
for Jogsing:the aluminun 
alkyl a) nitrogen, 

>d) vacuum, . 
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Legend to Fig. 2: Device © 
for filling. tha dilato- 


meter a) nitrogen, ° 
b) vacuum d 
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AUTHORS: Soboleva, I. G. (Deceased), Makletsova, N. Y., Medvedev, 
Ss. S. Se 
Structure of the Molecular Chain of Polyethylene Obtained 
Under the Action of y-Radiation 


PERIODICAL: Vysokomolekulyarnyye soyedineniya, 1960, Vol. 2, No. 8, / 
pp. 1234-1238 \ 


TEXT: The present paper gives the results of investigation of the molecu- 
lar-chain structure of polyethylene polymerized in the gaseous phase by 
gamma radiation ct 25°C. The effect of some admixtures was alsc studied. 
Further, the authors calculated the molecular weight (nepheiometrically), 
the intrinsic viscosity of the polymer dissolved in octane, and the root 
mean gquare“of the distance h between the chain ends by the equation 


of Flory [= B(n2) 1/2 /y, mhere [y] = intringic viscosity, ® = Flory constant, 


and M = molecuiar weight. The results are summarized in the following tables: 
Table 2, effect of admixtures on the average molecular weight of poly- 
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ethylene 


Intensity of Duration of Pressure ,| Admixture) Percent by {Molecular 
radiation, polymerization, atn weight of weight 
roentgens/sec admixture in| M+10-) 
the mixture 

hydrogen 

éitto 

ditto 

ditte 

heptane 

ditto 


Table 3, Dependence of the average molecular weight of polyethylene on the 
initial pressure of ethylene (intensity of radiation 81 roentgens/sec, du- 
ration 36 h, temperature 25 C) 
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Structure of the Molecular Chain of Polyethylene 3/134 f85/002/008/011/011 
Obtained Under the Action of y-Radiation BO04/BO5 


Initial Yield in 
pressure, | polymer, 
atm %o 
150 
320 
insoluble 


Table 4, Dependence of the mean moleoular weight and the intrinsic viscosi- 


ty on temperature, intensity, and radiation in eee 
[fel 100 m/e | ml Pec A in 


pressure, roentgens 2 “> fin gctane|in xylene octane| xy- 
atm 95° C 105 C lene 
9 °c 11059 


Intensity, 17 roentgens/sec 
11.3 | 130 0.96 
20.0 | 200 1.18 

7.2 | 330 1.45 
4.7 | 435 
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Table 4 continued: \ , 
Intensity 27 roentgens/sec 
100 2.32 13.2 |125 
100 3.40 21.6 1250 
100 3.90 24.2 }490 

1.18 11.4 1250 

1.18 6.1 |540 


Intensity 33 roentgens/sec 
1.43 
2.85 
1.43 
1.43 


Intensity 72 roentgens/sec 
6.23 22.8 |190 
9.55 44.0 1520 
3.12 15.6 |260 
3.12 17.1 {280 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033310002-8" 


"APPROVED FOR RELEASE: 07/12/2001 


CIA-RDP86-00513R001033310002-8 


86297 
Structure of the Molecular Chain of Polyethylene 38/190/60/002/008/011/017 
Obtained Under the Action of y-Radiation BOO 4 /B054 


Table 4 continued; 
Intensity 82 roentgens/sec 
6 


The following conclusions are drawn: 1) The macromolecular chain of poly- 
ethylene shows only slight ramification which only slightly changes in the 
investigated range of intensity and radiation dose and ethylene concentra- 
tion. 2) At a temperature inczrease tu 50 C, the molecular weight rises and 
ramification increases. There are 3 figures, 4 tables, and 7 references: 

4 Soviet, 2 US, and 1 Belgian. 
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3/190/60/002/009/012/019 
B004/B060 


AUTHORS: Lanovskaya, L. M., Gantmakher, A. R., Medvedev, S. S. 
—_—_———————- SOC “cn SS 


TITLE; Polymerization of Ethylene |by Means of the Combined 
Catalyst a-TiCl, - AlR, in the Presence of Various Monomers. 


3 3 
I. The Effect of Various Monomers on the Polymerization of 
Ethylene \ 


PERIODICAL: Vysokomolekulyarnyye soyedineniya, 1960, \ol. 2, No. 9, 
PPe 1391-1597 


TEXT: The authors wanted to study the interaction of wrious unsaturated 
compounds with the combined catalyst, and its effect on the polymeriza- 

tion of ethylene under conditions at which these compounds still poly- vA 
marize at a negligibly low rate. The authors describe the ;urification 

of the reagents, the reaction vessel (Fig. 2) with magnetic stirrer and 
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Presence of Various Mcaomers. I. The Effect 
of Various Monomers on the Polymerization 
of Ethylene 


thermostat, and a device (Fig. 1) which served for introducing tha 
octane solvent and the (1-C,H) ,Al into the reaction vessel, The measure- 


ments were made at a constant ethylene pressure of 200 torr by the 

method developed by A. I. Gel'bshteyn and M. I. Temkin (Ref. 8). The 
experimental procedure was worked out by Gritsenko and Lanovskaya. eo 
a-methyl styrene, isoprene, butadiene, and isobutylene were used as ac- 
mixtures. In the first series of experiments (Table !, Fig. 3), the 
monomer was filled into the reaction vessel before introducing the 
ethylene. In the second series of experiments (Tables 1,2, Figs. 4-6), 
the othylene was first polymerized during two hours, the monomer was then 
added, and polymerization was carried on for five more hours, In the 
experiments specified in Table 1, the authors used Ticl, which was ob- 
tained from TiCl, by reduction by means of antimony. Table 2 specifies 


4 
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the experiments in which Ticl, was produced by the reduction of TiCl : 


: 4 
by means of titanium metal. Experiments revealed that the polymerization 
rate of ethylene is retardad in the presence of one of the monomer con- 
pounds mentioned. The molecular weight of the resulting polyethylene 
is, however, not i@fluenced thereby. As to their reaction-retarding 
effect, the various monomer compounds are mentioned in the order buta- 
diene, isoprene > styrene > isobutylene > a-methyl styrene. Diene 
hydrocarbons, thus, have the greatest retarding effect, The addition of 
monomers prior to or after tne beginning of polymerization beara no in- C/ 
fluence on this effect. The authors mention a disoussion by A. R. | aa 
Gantmakher on a lecture by A. A. Korotkov at the International Symposium 
in Prague, 1957. There are 6 figures, 2 tables, and 8 references; 
2 Soviet, 4 US, and 2 German. 
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$/190/60/002/011/010/027 
15-101 B004/B060 
AUTHORS : Lanovskaya, L. M., Gantmakher, A. R , Medvedev, S. S. 
TITLE: Polymerization of Ethylene by Means of Combined a-TiCl,-AlR, 
Catalyst in the Presence of Various Monomers II. Some janes 


Problems Concerning the EOH Bers sav tanMocnae tes in the 
Presence of Combined Catalysts 


PERIODICAL: Vysokomolekulyarnyye soyedineniya, 1960, Vol 2. No 11. , 
pp. 1655 - 1658 


TEXT: This is a discussion of the results obtained by the authors in Ref 
concerning the effe>t of various monomers on the polymerization of ethylene 
by G-PiGh cath, catalysts. The authors' experiments revealed that additions 


of isobutylene, styrene, isoprene, or butadiene reduce the polymerization 
rate of ethylene, complexes'\of these monomers being formed on the catalyst 
surface. The ability to form complexes is reduced in the series ws 
butadiene > isoprene > styrene > isobutylene >a-methyl styrene. This 
succession is analogous to the series obtained by other researchers for 
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Combined a-TiCl, -AlR, Catalyst in the Presence B004/B060 


of Various Monomers. II. Some Problems Concerning the Polymerization 
Mechanism in the Presence of Combined Catalysts 


compounds of platinum, silver, and other metals. The authors base on their 
experimental results to conclude that the monomers react with the titanium 
component of the catalyst. A reaction with the aluminum component, which 
is a Lewis acid, would yield another series of activities The following 
reaction scheme is given: 

k R 
vere —511¢1, A128 (2). 


5 Ny UR 
n+1 


Polymerization by combined catalysts thus does not have a typical anionic 
course, but is a more complicated process. This has some resemblance with 
polymerization in the presence of lithium alkyls, but differs from it by 
specific properties which depend on the structure of the combined catalyst 
The authors mention A. A, Babushkin, L. A. Gribov, and A. D Gel'man 
There are 14 references: 5 Soviet, 4 US, 3 British, ‘ French, and 1 German 


7h k, R R 


. 7 
Tic1,.AWR + M—=eM.TiC1,-AICR (1) M.TiC1 
3 Nb Ee 5 \uR 5 \u 2 
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AUTHORS 1 Gantmakher, A. R., Medvedev, 3. Sey Abkin, A. D. 


TITLE: Low-temperature polymerization of ethylene tetrafluoride in 
liquid phase by the action of gamma radiation 


PERIODICAL: Vysokomolekulyarnyye soyedineniya, v. 3, no. 2, 1961, 320 


TEXT: In this letter to the editor the authors state that they were the 
first to examine the liquid phase polymerization of ethylene tetrafluoride 
under the action of gamma radiation. The polymerization was conducted in 
sealed glass phials in the absence of oxygen, at -55°C and 10 roentgen/sec. 
Under these conditions, the reaction took place at a high rate and was 
accompanied by the formation of a solid polymer. Afer one hour, the yield | 
of polyethylene tetrafluoride was 35%. It was increased up to 95% by a 
radiation of 6 hr. The studies were continued by Ye. F. Volkova, A. V. 
Fokin, V. M. Belikov (Tezisy dokladov na II Vsesoyuznom soveshchanii po 
radiatsionnoy khimii, 1960 str. 65 (Theses of the Reports on the 2nd All- 
Union Conference of Radiation Chemistry, Moscow, 1960, p. 65) Ref. 1). The 
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publications show (3. S. Medvedev, A. D, Abkin, P, M. Khomikovskiy, G. N, 
Gerasimov, V. F. Gromov et al., Vysokomolek. soyed. 2, 904, 1960, Ref. 2)./° 
that ethylene under similar conditions is polymerized more slowly. This 
e@ifference in the polymerization rates of ethylene tetrafluoride and 
ethylene may be due to a slower rupture of chgins by recombination in the 
polymerization of ethylene tetrafluoride due to repulsive forces, The 
latter occur in the approximation of perfluorinated radicals of polyethy- 
lene tetrafluoride. The slow rate of chain ruptures may also be due to 
topochemical peculiarities occurring in the polymerization of ethylene te- 
trafluoride. [Abstracter's notes this ‘fs a full translation from the 
original.] There are 2 Soviet-bloc refergnces. 


SUBMITTED: October 29, 1960 
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AUTHORS : Arest-Yakubovich, A. A., Gantmakher, A. R.. Medvedev, S.S. 


TITLE: Conditions of the formation of metalarcmatic iritiatnrg of 
polymerization 


FERIODICAL: Vysckomolekuiyarnyye soyedineniya, v. 4, no. 7, 1961, 
1003-1009 


TEXT: The paper deals with the proolem of catalytic polymerization, 

initiated vy electron transfer from the atom of the alkali metal to the 
molecule of an aromatic compound wnish has a aufficientiy high affinity 

to the electron: Me + Are Me* - ar” (1). Tre general conditions were j 
studied for the course cf this reaction, in order to synthesize metal- JK 
aromatic complexes of different structure and to study the polymerization 
wieCNahis.. iN the presence of such initiatcra. Ail cperaticns were per- 

formed eitner in high-vacuum cr anhydrous and oxygen-free nitrogen 

atmosphere. Th2 fcllowing results are given: 1) Interaction between 

alkali metals and aromatic compounds in hydrocarbon medium. To prevent 
inactivation of the metal by a film from the reaction froaucts witn the 
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aromatic compound, the experiments were carried out above the melting point 
of the metal. Sodium gave at 110-1209 in octane or toluere no reaction 
preduocts with naphthalene cr phenanthrene. even after 5-8 hr. With 
anthracene, Na gave u. tnis temperature a red-vicle+. at 140-160°C a 

black powder. Thia product was completely soluble in tatrahydrofuran 

(THF) and triethylamine (TEA). These solutions had a characteristic color. 
The eutectic alloy of K with Na (85% K) quickly reacted with naphthalene 
and diphenyl at room temperature in hydrocarbon medium. Gray-black 
powders were formed. Wo reaction tcok place in the presence of benzene, 

In general, however, metalaromatic complexes will also be formed in non- 
electron-donor medium, if the metal has a low donization potential and the 
hydrocarbon a high affinity to the alectron. 2) Reactions in TEA medium. 
Lithium forms with naphthalene a -herry-red solution at room temperature. 
No reaction was observable with diphenyl even after 10 days. Na with 
phenanthrene gives only weakly colored solutions, but, with anthracene, 
quickly a soluticn which was green in the reflected light, and red in the 
transmitted light. A greenish-blaok film is formed on K under the action 
of naphthalene, which was insoluble in TRA. 3) The metalaromatic complexes 
were isolated after reaction in THF medium by filtering and subsequent 
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evaporation of the solvent in the nigh vacuum. Scdium-naphtnalene de- 

composed after removing THF to give its initial components. sodium- 

anthracene was stable. In the complex of potassium-naphthalene, a black 

powder, the K/naphthalene ratic was 1.1. In the case of Lithium- 

naphthalene, THF cculd nct be completely removed. This is explained by 

’ the preperty ct Li tc form complexes with ethereal i oxygen-containing) 

solvents. 4) The initiating effect of metalaromati: ecmpeunds waa 

studied on polystyrene. In the presence +f Na-naphtnalene, polymerization ¢ 

proceeded vary quickly not only in pure THF, but alac in ‘toluene + v-d THF. 

In the prezen-a of Na-anthrasene ‘about 29-5 moie/l1} polymerization in 
toluene - TEA = *;' preseaded slewly at 25°C, but aaa accelerated oy a \ 
2 temperature rise. WNa-anthracene initiates styrene poiymerization also 

in inert metium (tolsena). The solid acdium-arcmatic complex dicsolves, 

and the reasticn rate increases more and more. 4: To estimate the 

probability «of an interacticn between alkali metal and aromatic ccmpound 

forming acluble preduats, the fellewing eyuation is discussed 


& 


SE = -L - PAS +5. + {4}. where AS denotes the change in energy in 


the reacticn, L the sgublimaticn neat of tne metal, T ive ‘enization 
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potential, A the affinity cf -he aromatic comuound ta the electron. S-. §$ 
7. . . - a 

the scivation energy of the satier and anicn, respectively. and . trea 

energy of the coulomb interaction between “ne latter *wo. Basins on 


published data tne following is written fer tie formation rate of metal- 
aromatic complexes. Li< Na ¢ K; benzene < diphenyl < naphthalene ¢ 
<€ phenanthrene <¢ anthracene. But ir some casea thea sation of lithium a 


reacts more intensely than K and Na. ewing to solvation. A figure 
illustrates schematically the ronditions for the formation cf metalaromatic 
complexes. There are ‘ figure, 2? tables. and 29 references 4 Soviet-blee 
and 18 non-Soviet-blos. The 4 mest important references te Engliash- 
language publications read aa folicws: M. Szware, liwLevy, RoMilkovich, 
J.Amer.Chem.Soc., 78, 2656. 1954; DH. Richards, M.Szwarc. Trane. Faraday 
Soce, 55, 1644. 1999; J.p.V. Gracey. AVR. Ubbelcrde, J.Chem.Soec., 7955, 
4089; RoM. Hedges, FeA.ilatsen, J.Cham.Phys., 28. 950, 1958. 


: ASSOCIATION: Piziko-khimicheskiy institut im. L.Ya. Karpeva 
(Physicechemical Institute imen: L. Ya. LErDcy | 


SUBMITTED: September 8, 1960 
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Ushaxov, V. D., Uezhirova, L. P., Galata, L. A., Koa 
Khusnutdinova, Z. §., Medvedev, S. S., Adkin, A. 3. 
Khemikovskiy, P. M. To ee 


Polymerization of styrane and butadiene with atyrene in 
emulsions under the action of initiating redoz syutems. 
T. Effect of tne natura of peroxide compounds on tre rata 
of polymerization 


Vysoxomolekulyarnyye soyecineniya, v. 3, no. 14, 1961, 
1716-1722 


TEXT: Am of the present work was the determination of the most antive 
initiating redox syatema for the polymerization of butadiene with atyrane 
in emulsions, and eapecially of the effect of the nature of peroxides on 


tne rate of polymerization. Nekal with 20 % of Ka 


card 1/7 


APPROVED FOR RELEASE: 07/12/2001 


280, and NaCl and 


isolate (mixture of Na salts of sulfonic acids of the aliphatic series: 
150, 8a) with 4 5 % of NaCl served as enulsifiers. Peroxides were aay 


o 


CIA-RDP86-00513R001033310002-8" 


"APPROVED FOR RELEASE: 07/12/2001 


CIA-RDP86-00513R001033310002-8 


pee rae ¥ 


SRR AT RSS 


. 
‘tf 
Deh 
aoe sifous S 
5/17/63 /605/631/ 
; Bi10/B147 ao 
polrmersz2ation of a 1 farrous pyrophoepha* : 
Polys 7 ‘ ge and fo wo gente BA wad 
‘ PotagB lum forrocyany nto of polymer aca ais} 
ants (Table). vaueang agente THE RES OC nar (ot 8) 2 
(14) served Ce vereakle or from ‘ae JF c butadieree gyre ae 
j eo e.tner ais Ts 5°c with an cs ucuet calculated anout 
. i Ace ne an + “ . 
a eee is + (10 % golntian)s oe a pyrepncaphcte >¢ 
' i Sania sergotved im te é on af he ferrous PY aie Sub * 
vr ‘ 4 ev SLE ‘ anenb aan E yringesae ; 
: . solution. & ou ee ny Beans of medical oe aye senone? 4 
7 cortain VABPETAINE! | wqaed to anters re var) ed vet sare ! : 
i - # 2 ‘ Ole ad ¥é ¢ 7 : 
i marsolate {4% by a ane temperature nea es aaa ant ‘4 ae 
i tasgium rerrecyantak veatigated $n amoun~ x Beli | 
! pots cides were smveasc® rperoxide-  ® i 
: Suvan. pereE vi penzens Asorey Pt. ie ee : : 
é Sao lge want of .aOprepy! rag. peters ss ‘ 
: 1S Gy BPEBD” te eroxidé Pe to no ; 
i : rourmoerecuial para? nie of ponymer:zatien | 
| entratimnms egy (qj) nad tae cpyinmed Cabs ryry, arg : 
- eytroygen’ KeGF 4h eas" mropyl) peanene- Lisl’ er rae ‘ 
eee nnana perox:des pene cae nyaropercz1e* 9 ; Z 
nyi 23Oprors a Se vawer, wnat of ae ‘ rerzation wien HO, 
ney ice 3 r S o:y S . ‘ ‘ 
aenzena ByArorerene® peroxide tne lunest- I aince Hoo, ar 
iM 5 of benieoy+ ongty+ at See: i 
and tha ing, tnen it decreases atrong : dae satent 1 
: > begiNniNks . n 0.2-0. eee : 
faust at ‘ne er. With O- 4 : 
f - eanaaly soluble? in wat 
A 4 vt ure ‘ 
wee reducing agen at 
i Card afi 


APPROVED FOR RELEASE: 07/12/2001 


CIA-RDP86-00513R001033310002-8" 


"APPROVED FOR RELEASE: 07/12/2001 


ee Sab abe eta 


2g 
g/190 61/003/011/013/016 
Polymerization of atyrene and... B110/B147 


ot TI, only the initial rate increased. The total yield is lower than 
mith 0.1 6 by weight of Il. Retueen 0.75 and } oy neight of TI, initial } 
: rates and total yield are much lover. With 0.02-0.2 % by weignt of T, ' 
‘ injtrai rates increise- Since the total rate decreases at 0.2 5 by weight, ; 
! the dependence of the reaction rate on the hydroperoxide concentration is 


oropauly linked with the inhibiting effect of the decomposition products i . 
of hydroperoxid.. With 0.1 % by weight of I and an equimolecular amount { 


of K,Fa(Cil) 6, poth total yield and initial rate increased with increasing 
4 


‘ temperature. Tne activation enersies were determined according to the ZA 
i Arrhenius equation and found to be: & «8,6 keal/mole for II and 

B+5.7 yaaiiaole for I. Reduction of E by 5 xeal/mole at ~ 0° correasonds 
to a 200-fold increase of the reaction rate. Sinee the rate is twice as 

H nign at O°OC, the pre-exponential factor in the Arrnonius equation increases 


by 102 times with decreasing activation energy of I. For the copolymeriza- 
tion of butadiene with styrene (ratio 70:30) at 5°c, the following was 
used: Wekal (2.6 and 1.4 ® by weight added to water). 0.44 % by weignt 

ot ferropyrophosphate (related to iron sulfate) of the monomer. The ratio 
organic phase : aqueous phase waa 1:34 (oy weight). In the case of 0.34 % 
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aye : py weight of nydroperoxide of II (equimolar ratio to the monomer) optimum F 
: rate wan achieved with IV. The nigheat yield was achieved wish aryl-alkyl ; 
rentroperoxides (I .nd 1,1-diphenyl othane hydroperoxide (1II)) (Table). i 
! with an emulaifjer concentration of 2.8 3, maximum conversion (70-15 %) was 
acnieved after 2? hr with 0.2 % oy weight of I and with 0.35 % by wainnt of 
lil. with 0.34 % by weight of II, optimum conversion (rvi0 %) was acnieved 
vfter 2 nr. Polymerization of I ard IV with 1.4 or 2.8% by weighs of 
enulgifier was constant up to 30 % conversion, then the rate dropped. With 
1.4 % by weignt, the initial rate vas lower and tne decrease more distinct. BP od 
With an addition of 0.1 % by weight of nydroperoxide +0.26 3 by weight of 
‘ IY (after 1 hr new addition of 0.1 % vy weight of hydroperoxide and 0.18 % 
! by woight of IV), constant polymerization took place up to 60 % convera:on. 
: Thus, the consumption of the initiating system causes a decraase in rat. 
i he efficiency of redox systeng and initiutors depends on the reactivity 
of tne radical ag sell na on the solubility of tae neroxide compounds in 
the aqueous ahase nad on the monomers. The lower the golubility in water, 
i tar lower the loss and the stronger tne initiating action. L+IV¥ cause a 
nirher rute of reaction than II + IV due to lower activetion energy and 
lower solubility in water. For II +I1V, tho redox reaction occurs at the 
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pnase boundary, tor I +I1V also in ine aqueous phase The existsnce of a 
mazinum of the rate of polymeriza‘ion for I and buty] isepropyl hy dro- 
peroxide is caused by polymerization innibition due to the decenpositicon 
proaucsa of the nydroperoxides. The authors thank A. G. Pod"yapol'ska 
for help with experiments and T. I. Yurzhenko (L'vovaz.y industsial'nyy 
wast i sus 
Tnere are 5 fi,ures, 1 tabie, and 7 references 4 Soviet and 3 non- 
Soviet. The two references to Engiisn-language publications read aa 
follews: F. A Bovey, I. M. Xoitnoff, Emulsion Polymerization, New York, 
*995; 0. P. Fryling, Induatr. and Engng. Chem., 41, 986, 1949. 


ASSOCIATION Fiziko-khimicnesriy institut im. L Ya 


Karpova (Physico- 
chemical Institute imeni L. Ya. Karpov) 
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(L'vov Industrial Institute)) for supplying some nydroperoxides. 
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; ANTHORS Ushakov, VY D., Mezhirova, L. ?., Galata, Lb. A-, { 
i Yausnutdznova, Z.-5., Sheynker, A. p., Medvedev, S. S-, ! 
| Abkin, A. D., Khomixovskly, Pp. M. seas 
\ 
: TITLE Polymerization of styrene and putadiene with styrene in , 
! amulsiona under the action of initiating redox systems. | 
IL Effect of tte nature of the reducing agent on the rate | cs 

; of polymerization | - 
Hl PERIODICAL: Vysokonolckulyarnyye aoyedinentya. v- 4, no. tt, 1961, i 
! 1725-1729 ! 
: t - 
i i 
| as ay "ne affect of the reducing component of initiating aystems and of | 

tne add:tion of a second reducing agent on the rate of polymerization 15 | 
: studied Used sere systema of hydroperoxides (HP) of igopropyl benzone | = 
; (Lj) or n-tert-butyl rsopropy] benzene (11) with ferropyropnosphate ! 

conaciex (IIL), potaseiua ferrocyanide (Iv), ferrous sulfate with oe | 

o-pheaantaroline, or of complexes of a,a-dipyridyl with ferrous oxalate. \ 

Ss diug bisulfite and tne pisulfite compound of acetone served as reducing | 
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